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npeo6pa30BarejiM, oahh nanioc KOTopux co- 
cahhch c pejibcaMM, a ApyroA nepe3 BbiKJiiOMa- 

TenH — C KOHTaKTHOM CeTbK). AOIIOJIHHTeAbHblft 
fipOBOA, FlOABeUieHHblH Mepe3 H3OAHT0pbl Ha 

onopax KOHTaKTHOM cerH, oTcacbiBaiomHe TpaHC- 

(})OpMaTOpW t OAHH KOHeU nepBHMHOH 06MOTKH 
Ka>KAOrO H3 KOTOpblX Mepe3 KOHAeHCaTOp noA- 
KJIIOMeH K KOHT3KTHOMy npOBOAy, a BTOpHMHOM- 

k AononHHTejibHOMy npoBOAy, npHMCM Apyrne 

KOHUbl TOM H ApyrOH 06MOTOK nOAKJIIOMeHU 

k peAbcy, h nepeMbiHKH, coeAiuiniouiHe aoikwi- 

HHTCAbHblH JipOBOAC p6JIbC3MH, OTAUHatOU^QHC R 
TCM, MTO, C UeAblO nOBbllueilHH HaAOKHOCTH, 

0Ha CHa6)KeHa 6aokom KOMMyTauHH, hmcioiuhm 
KoiiTaKT curHajibHoro p*vie KpacHoro orHH CBe- 

TO<}>opa, BKJIIOMeHHblH Hepe3 AByXIMMIOCHHK B 

pa3puB nepeMbiMKH. 
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Kl30(SpCT0HII0 UTHOOHTCH K 3.1CK T fH »OM.'l6 
WCHKK) 3ACKTponOABH>KHOro COi'TclHa. 

Ue.ib H3o6peTeniin — hobn incline ii;ui*vk- 

HOCTH CHCTCMbl. 

Ha MepTewe npiiBCAena npununnna.ibiiaH 

CXCM3 CHCTeMbl. 

OiCTeMa 3^cKTpocna6>KeHHn 3AeKTpnqe- 
ckhx wejieanwa Aopor nocTOHHiioro TOKa 
coAepwHT ycTanoB.iemiue na mroBbix noA- 
CTaHUHHx npeo0pa3OBarejiH !, bjuiii iioaioc 
KOTopux coeaHHeii c peAbeaMH 2, a Apyroii 

4epe3 BblKJlWqaTeAH 3 — C KOHTaKTIIOH CCTbK) 4. 
JLOnOJI H HTCJ1 bH bJ H npOBOA 5, nOABCUieHHbt H »ie- 

pc3 H30JiRTopbi 6 tia onopax 7 kohts ktmoh 
ceTH 4, oTcacbiBawmMe TpancqbopMaTopbi 8, 

_0 AHH _KOHCU nCp BMM H Mf>TJ<H_JCa)KilO TO H3 

KOTopwx Mene3 KOHACHcaTOp 9 hoAKAioqen 
k KOHTaKTHOMy npoBOAy, a BTopnqnoH — k ao- 
no^iHHTCJibHOMy npoBOAy 5, npimeM Apynie 

KOHUbl TOM M Ap>TOft 06MOTCK nOAKJHOMCIIbl 

k penbcy 2, h ncpcMUMKH 1 0, "* cocahh h ioui hc 

AOnOAHHTeJIbHblfl npoBOA 5 c pcAbcaMit 2. Cnfc- 
TeMa cuaGwena 6aokom 1 ! KOMMyTamin c koh- 

T3KTOM I 1.1, HMCJOIUHM KOHT3KT CHniaAbHOrO 

peAe Kpacnoro oniR CBeTO<Jx>pa 12, BKJiidqen- 
hum qepe3 Aoyxno.iiociiHK 13 b pa3pwB ncpc- 

MblMKM 10. 

CHcreMa paOoTaeT r/iCAyioiUHM o6pa30M. 

IlpH OTCyTCTBHIl SAeKTpOnOABHJKHOfO CO- 

craaa 14 (3. n. c.) Ha m e >nn OAcra h u ho h h oft 
30He b peACHHbix ujKacfsx 15 ee CBeTO<J>opoB 12 
b CHfHajibHOM Gaokc 16 peAe meAToro orna 
h pcA0 3eAeiiorooniH B036y >kachw h pa3MbiKaio- 
iuhmh KOHTaKTa Mil 17 it 18 peAe )KCATOFO orHH 
pa30MKnyTbi hcuh HHTaHHH ABMiiu 19Kpacnoro 

OTHH H UCIIH IIHTaHHH KaTyUJCK 6A0K3 II KOM- 
MyTaUMII.C KOHT3KTOM I 1.1. FlpH 3TOM If a BCCX 

CBeTO<t>opax I2 3toh m e >k no act a h uh o h n o h 30hw 
ropHTpa3pciuaiomHH oronb (kcatuh, 3eACHbiA) 
h uenn bccx ce nepeMbiqeK 10 pa30MKH\TU 3a- 

MUK3 tOlUMM M KOHT3 KT3MH 6A0K3 II KOMMV- 
T3UMH. 

Flo K0IIT3KTH0H CCTH 4 30Hbl npOTCKaeT TOK 

rapMOHHK, o6ycAOBAcmibiH pa3HOCTbio hx im- 
iipfl>keHMH na cMe>KHbix noACTaiiUHnx oouu. 
Pa3Hocri» :ianpn?Kcmni co2AaeTC« ?a < % mot 
pa3HOH Harpv JKM ha 30>tax, cmokhnx c pae 

CNiaTpilBaCMOH 3GHOH. rio AOHOAH HTCAbHOMV 

npoBOAy 5 npoTeKacT tok doa achctbhcm pa:*- 

1IOCTH HaiipHXtCHHH BTOpMMIlUX OGMOTOK OT- 

cacSBatoiunx Tpanct|>opMaTopoB 8 cmokhmx 
noACTaHiuut. 3th 06a tokb hmciot pannvK) himh- 
qmiy h naxo/iHTCH h npoTHBO(j>a3e. TaKiiM 
o6pa30M ofieciiequBacTCH KOMncucamiH Mcniaio- 
mcro bahhiimh tsii ouoh ccth. 

FlpH nOHB-IOIUIII HA MOKHOACTaHUHOIIHOH 

3one 3. ii. c. 14 h iioc.ieayioiucM ero ncpcMciiic- 

HHil TOK rapMOHHK, RpOTCKaiOltlllft HO K0HT3KT- 
HOH CCTH 4, MeilflCT BCA HHHHV H Hail pailAOIIHC. 

TaK Kan iiaMWKacTCH qcpc3 3. ii. c. 14. I-amh 

nORRHHIHHHCH HA MCvK I10ACT3HIIHOHHOH HOIK' 

3. ii. c. 14 laiiHMacT oahh ee Caok yqacTOK 
nyTH, to h niKaiJ>y 15 cBeTinf.jpa l2 ( orpa>KAaK)- 
men: *tot G:\ok yqacTOK. peAC we.TTom onui 
h pen* 3c.K*Hor:) oriin ofiecToqenM. llp«t *ro\i 
pa'iM ijkmh mui«* KotiiaKTN 17 u IS pi\u* aim 



nini nriifi Mi mkhv t u h no.iaKiT tiaiipHMCHMC 
na .'laMiiy \9 Kpacnoro or»i« cncTO(|)opa 12 h na 
KaryiiiKV Gaoka I I KOMMyTauiiii. Ma 3tom cbc- 
TO(|iope 12 ropiiT KpacnuH oronb h kohtb kt 
11 1 CAona il KOMMyTamiH 3aMbiK.acr uenb 
5 HCpCMblMKH 10, imxoAHiueHcn okoao 3Toro cae- 
Toqbopa 12. 

ECAll 3. (1. C. C I10C3AOM 3aHHM3CT AB3 

6aok3 — yqacTKa, to b uiKa<t>ax 15 CBeTO(f>opOB 
12, orpa>KAaiouiHx 3rn yqacTKH nyTH, peAe 
t0 >KCAToro ofhh h peAe seAenoro othh ooecTo- 
qeiibi h qepc3 pa3M n na ioihhc 17 h 18 koht3 ktw 
peAe >KCAToro oniH noAaeTCH nanpnweHHe 
ii a AaMnw 19 Kpaciioro oniH oGohx cbctoc^o- 

pOB 12 H Ha K3TVUIKH KOM MyT3UK0HHblX AByX- 

iioaiociiiikob 13 ncpeMwqeK 10 y 3thx cbcto- 
15 (JiopoB; B pc3yAbTaTe 3Toro Ha AByx cbcto<})0 - 
pax ropHT Kpaciibifi oronb h uenH pacnoAo>Ken- 
Hbix B03Ae 3thx CBCTO(|)opoB 12 nepeMbiqeK 10 

33MKIiyTbl. 

Bcacactbhc 3aMWKaiiHH ueneft nepeMbi- 

qCK 10 TOK B AOnOAHHTCAbHOM npOBOAC 5 MeHH- 

20 ct BCAnqmiy. h nanpaBACHHe h cnoaa paBeH 
no BCAHqiine h npoTHDonaio>KCJi no qba3e TOKy 
rapMOHHK KOHTaKTHOH ceTH. qeM oGecneqHBa- 

CTCH KOMIlCHCa UHH npH H3AHMHH 3. C. 1 4 Ha 
Me/KllOACTailUHOHHoA 30HC 
2^ B TaKOM COCTOHHHH CHCTCM3 3ACKTpOC!ia6» 

>kchhh naxoAHTCH b Teqeiine BpCMeHH, HOKa 
3. n. c 14 nepeMeiuaercfl, b npeAeAdx oahhx 
h Tex we 6aokob— yqacTKOB nyTH. 

II pit nepexoAC 3. n. c. 14 c oahoto 6aok3 — 
30 yqacTKa 11a Apyron nponcxoAHT CAeAyioiune 
H3MeHCHHH. B iiiKaqby 16 CBeTOqbopa 12 t orpa>K- 
Aaioiuero nepBWH 6aok— yqacroK. cuaqaAa 
cpa6aTuaaeT peAe >neAToro othh, 33TCM no 
Mepe yABAeHHH 3. n. c. 14 cpa6aTUBaeT peAe 
3eAenoro othh. ripn cpaGaTbiBaHHH peAe weA- 

35 TOfO OrHH CH MM3CTCH nanpH)KCHH a c JiaMnw 19 
KpacHoro othh h ona noTyxaeT h noAaeTcn Ha- 
npH>KCHHe Ha AaMtiy 20 weAToro othh h ona 
3aropaeTC«. IlpH cpaGaTbtaaHHH peAe 3CAeHoro 
oriin c AaMiibi 20 we.rroro orHH HanpsiweHHe 
ciiHMaeTCH h nocTynaeT na AaMny 21 3eAeHoro 

40 oriin, A3Mna 20 noTyxaer, JiaMna 21 saropaeitrn. 
Uucao cpa63TbiBaHHH peAe weAToro omn chh- 

M3CTCH H3llpH>KeHHe C K3TV UIKH 6AOK3 II KOM- 

MyTamui h ero ko ht3 kt tl.l paspbiBaer uenb 
nepeMwqKH 10, KOTopan ycTaHOBAeHa B03.ie 
nepBorocBeToqSopa 12. 11a kotopom 3aropaeTCH 

45 JKCATIJM OTOHb. 

B niKaq>y CBen>iJ>opa, orpa>KAaiomero bto- 
pofi 6aok— yqacTOK h>th. 11a KOTopbiH Bbie3)Ka- 
er 3. n. c. 14, oTiiaAaeT peAe ateAToro orHH, 
hah oTiiaaawT peAe weAToro ornw 11 peAe 3eAe- 
iioro oriin. B nepaoM CAyqae CHHMaeTcn Hanpa- 
jKeinie c AaMiibi 20 weAToro othh, bo BTOpOM— 
c AaMiibi 21 3eAeiioro orim. Ha AaMny 19 Kpac- 
iioro ornw hoaoctch nanpH>KeHHe, OHa r*aropa- 
imch h OAiioiipoMOHHO cpaCaTbiBaeT 6aok II 

KOMMVTaUIIH H 3AM UK3CT KOHT3KTOM 11.1 UCIIb 

5S nopCMUHKH 10. pacnaioweiiHOH okoao CBero- 
i|tnpa. iui kotopom .laropaeTCH KpacHbifl oroiib. 

\\ |UM\vibraic >tm\ iicpeK.noqeiiHH ii itetiHx 
iiep^MiJMi'K iM*n\'in»qiniaercH iHMOiienne iuviiimh- 
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HU ,. iha3M roKa AonaiHHTe.ibHoro npunoaa 5. ct.hihmoiii.o« vmu tok r ; . P Mo,...K mihtbktimn 

" , *' a ™ BnTrTBvioT .nxu iiomiHM ociHMMHU cotii 4 ii tok AoiionHiiTr.n.iioro npoiw.ia 5 paBiiw 

H «pa3b. TOKa rap mom hk b ^.TaKTHOH ccth 4 0C3 „, KTaTe jto^ MariiiiTiiuc no.™ o6ohx 

npoHCXojwiUHM ^S^JSSTSS. tokob KOMncHciipyioT apyr apyra h b uen„x 

TaKHM Wa3oI?n?H AB^chhh 3. n. c. .4 „ 5 c Bfl 3„ noMexa or ko.t. R t»n ,ct„ hc bo 3 „h-. 

pacnojio>KeHMH cro b .nio6ofi TOMKe mokroa- Kact. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 



1158400 



manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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